
DATA ANALYSIS
ALGEBRA/

Public Release 2009

MD517631_PR09Alg  7/13/09  1:03 PM  Page i



Copyright © 2009 by the Maryland State Department of Education. All rights reserved.

This document was developed by Educational Testing Service under a contract with the Maryland State Department of
Education, expressly for use by Maryland educators and citizens. Only Maryland educators and citizens may copy and/or
download and print this document, located online at http://www.mdk12.org/. Any other use or reproduction of this
document, in whole or in part, requires prior written approval of the Maryland State Department of Education.

ISD8813

MD517631_PR09Alg  7/13/09  1:03 PM  Page ii



Page 1Algebra/Data Analysis Public Release 2009

Copyright © 2009 by Maryland State Department of Education

Session 1
Response Grid Items

Several items in this test require you to enter your answer on a special grid like the one
shown below.

Directions for Completing the Response Grids

1. Find the answer to the problem.

2. Write your answer in the boxes at the top of the grid.

• You may start your answer at either end of the answer box. Print your answer with
the first digit (or symbol) in the left answer box, or with the last digit in the right
answer box.

• Print no more than one digit or symbol in each answer box. Do not leave a blank
answer box in the middle of an answer.

• Be sure to write a decimal point or fraction bar in the answer box if it is part of the
answer.

3. Fill in the appropriate bubble under each box in which you wrote your answer.

• Fill in only one bubble for each answer box used in your answer. Do not fill in a
bubble under an unused answer box.

• You must fill in the bubbles accurately to receive credit for your answer.
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0 0 0 0

1 1 1 1

2 2 2 2

3 3 3 3

4 4 4 4
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7 7 7 7

8 8 8 8

9 9 9 99

6

answer boxes
fraction bars
decimal points

number bubbles
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Session 1

Examples of Valid Responses

The Response Grids below show valid ways to enter an answer of .

Special Directions for Mixed Numbers, Decimals, Negative Numbers, and Percents

• Mixed numbers must be entered as decimals or improper fractions. For example, an
answer of should be entered as 1.5 or .

• Decimal answers should be entered as accurately as possible unless otherwise
indicated in the problem. Some answers may need to be rounded in order to fit in the
Response Grid space.

• No Response Grid items have negative answers.

• Percents must be entered as decimals or fractions. For example, an answer of 50%
should be entered as .5 or .1
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Use the Response Grid on page 2 of
the Answer Sheet to complete
Sample A.

Sample A 

Diana earned the scores below on
her science tests.

79, 98, 85, 91

What is the mean of these scores?

Sample B

Look at the pattern below.

0, 2, 4, 6, 8, . . .

If the pattern continues, what will be
the next term?

A 2

B 8

C 10

D 14

Sample C 

The sum of the angles of a triangle is
180 degrees. The measures of two
angles of a triangle are x and 3x.
Which of these expressions
represents the measure of the third
angle?

F

G

H

J 180 3+ −x x

180 3− −x x

180 3− +x x

180 3+ +x x
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The table below shows the number of words a student typed during five timed
sessions.

Which equation best models a line of best fit for these data?

F

G

H

J

MDA60118

w m= +−117 102

w m= −102 117

w m= +60 3

w m= +3 60

Time (m)
(in minutes)

Number of Words Typed (w)

2

122

3

182

4

240

6

368

9

538

STUDENT’S TYPING

2

Stephanie scored 88, 70, 84, and 72 on her first four science tests. What score does
Stephanie need on her fifth science test to receive a mean score of 80?

A 79

B 80

C 82

D 86

MDA00737

1
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Look at the function that is graphed below.

What are the zero(s) of the function?

A 2

B

C

D

MDM10126

−3 1 5, ,

−4 4,

−1 3,

7
6
5
4
3
2
1

�1
�2
�3
�4
�5
�6
�7

1 2 3 4 5 6 7�1�2�3�4�5�6�7

y

x

3
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Look at the table below.

Which of these equations describes the relationship between the x-values and the
y-values?

A

B

C

D

MDA00039

y x= −5 2

y x= + 5

y x= + 2

y x= −2 5

x

y

1

3

2

8

3

13

4

18

5

Look at the pattern below.

If this pattern continues, what is the sixth term?

F

G

H 41.6

J 83.2

MDA20176

−41 6.

−83 2.

2 6 5 2 10 4 20 8. , . , . , . , . . .− −

4
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The table below shows a cubic relationship between x and y.

If this pattern continues, what is the value of y when 

MDA40070

x = 7?

1

2

3

4

5

6

7

1

8

27

64

125

216

?

x y

7

What is the slope of the line that passes through the points and 

MDA00824

1 3, ?( )− −( )3 2,6

Use the Response Grids in the Answer Sheet to complete Numbers 6 and 7.
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A store sells T-shirts. The matrices below show the number of T-shirts in the store
on November 1 and December 1.

If the store did not add any additional T-shirts between November 1 and 
December 1, what size T-shirt sold the least?

F S

G M

H L

J XL

MDA20241

Number of T-shirts on November 1st

T-SHIRTS IN THE STORE

S

150
160

100
150

White
Grey

M

170
220

L XL

200
240

Number of T-shirts on December 1st

S

110
120

40
100

White
Grey

M

150
130

L XL

140
150

8
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A box of cereal contains 1 of 5 different prizes. A simulation was conducted to
predict how many boxes of cereal must be bought in order to get all 5 prizes. The
results of 30 trials are shown in the stem-and-leaf plot below.

Based on the results of the simulation, what is the total number of people out of 150
who would need to buy less than 10 boxes of cereal to get all 5 prizes?

A 3

B 5

C 15

D 30

MDA40055

NUMBER OF BOXES BOUGHT

0

1

2

3

4

5 8 9

3 5 6 7 8 8 9 9

1 1 2 2 3 4 5 8 8 9

0 1 2 3 3 5 6 7

5

KEY

1|5 = 15

9
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Patrick washes cars and motorcycles. He charges $6 per car and $3 per motorcycle.
He earns no more than $24 a week. Which of these graphs best models this
situation?

MDA40096
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The width and length, in feet, of a rectangular playground are x and . A fence
costs $17 per foot. Which of these expressions represents the cost, in dollars, to
build a fence around this rectangular playground?

F

G

H

J

MDA40088

17 2 2x x x x+ +( )+ + +( )⎡
⎣⎢

⎤
⎦⎥

17 2x x+ +( )⎡
⎣⎢

⎤
⎦⎥

17 2+ + +( )x x

17 2x x+( )

x + 212

Steve bought 3 hot dogs and 1 large soda using the menu shown below.

The total cost of Steve’s purchase was less than $6.75. Which of these inequalities
best represents the cost (c) of each hot dog?

A

B

C

D

MDA00949

c > $ .2 75

c < $ .2 75

c > $ .1 75

c < $ .1 75

Large Soda

Hot Dog

Item Price

$1.50

$

LUNCH MENU

11
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Use the Response Grids in the Answer Sheet to complete Numbers 13 and 14.

The test scores for two classes are shown below.

What is the difference between the ranges of the scores for class A and class B?

MDA60073

5|6|� 65

KEY

|6|1 � 61

KEY

TEST SCORES

4  4  4

2  6  6  7  8

2  5

0

8  8  8  6  2

4  2  0

  0

6

7

8

9

Class A Class B

14

A spinner is divided into 8 equal sections as shown below.

What is the theoretical probability that the arrow will not land on a section labeled
E or O?

MDA50028

N T

OE

N R

ES

13
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The graph below models the relationship between the ticket price for a concert and
the expected profits.

Which of these best describes the zero(s) of this function?

A 9 is the zero, and indicates when profit is at the maximum

B –12,000 is the zero, and indicates the cost to put on the concert

C 2 and 16 are the zeros, and indicate the ticket price for which the profit is 0

D 2 and 16 are the zeros, and indicate the number of tickets sold for which the
profit is 0

MDA00671

P
ro

fi
t (

in
 d

ol
la

rs
)

Ticket Price (in dollars)

18,000

12,000

6,000

0

-6,000

-12,000
2 4 6 8 10 12 14 16

EXPECTED
CONCERT PROFITS

y

x

15
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The population for the years 1996 to 2005 of a small town is shown on the graph
below.

Based on the graph, the mayor states that the population of the town increased at a
steady rate for the years 1996 to 2005. Which of the following statements is true
about the mayor’s conclusion?

F It is valid because the scaling on both axes is appropriate.

G It is valid because the scaling on the vertical axis is appropriate.

H It is not valid because the scaling on both axes is inappropriate.

J It is not valid because the scaling on the horizontal axis is inappropriate. 

MDA40048

1996 1998 2000 2003 2005

1800
1700
1600
1500
1400
1300
1200
1100
1000

P
op

u
la

ti
on

 

Year

POPULATION

16
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The sign below shows the admission prices for an amusement park.

The Gomez family has 2 adults and 3 children. They want to determine how many
times the whole family can visit the amusement park before the Summer Family
Pass is cheaper than the Daily Admission price for the whole family. Let x represent
the number of times the whole family can visit the amusement park. Which of
these inequalities represents this situation?

A

B

C

D

MDA20165

90 210x≤

85 210x≤

35 210x≤

5 210x≤

Daily Admission:
 Adults: $20
 Children: $15OR
Summer Family Pass: $210

17
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Look at the system of equations below.

Which of these statements must be true?

F The lines intersect at .

G The lines intersect at .

H The equations represent the same line. 

J The equations represent parallel lines.

MDA01259

−⎛

⎝

⎜⎜⎜⎜

⎞

⎠

⎟⎟⎟⎟⎟
1
2

4,

3 5,( )

y x

y x

= +
= +

−

−

2 5

2 3

18
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Look at the pattern shown in the table below.

If this pattern continues, what is the value of y when x is 10?

A 66

B 89

C 108

D 129

MDA40085

x

y
1
9

2
12

3
17

4
24

5
33

19
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The scatter plot below shows the population growth of a town. A curve of best fit
has been drawn.

According to the curve of best fit, approximately how long did it take for the town’s
1990 population to double?

F 2.0 years

G 4.5 years

H 6.0 years

J 7.5 years

MDA00779

30,000

25,000

20,000

15,000

10,000

P
op

u
la

ti
on

0 1992
1994

1996
1998

2000
2002

Year

POPULATION GROWTH
y

x
1990

20
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Alexis advertised that 25 percent of the cars that she sold were red. Which of these
could not be used to simulate the number of red cars that Alexis sold?

A Toss a fair coin once.

B Spin a spinner with 4 equally-sized sections.

C Draw a card from a deck of cards numbered 1 through 24.

D Use a random number generator to generate the digits 1 through 8.

MDA01255

21
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The matrix below shows the grades on an algebra test and a science test for three
students.

Lauren increased her grade on the next science test by 5%. What was Lauren’s grade
on her next science test?

MDA40003

TEST GRADES

Leo

Lauren

Anthony

74

94

91

Algebra Science

82

80

78

23

The table below shows the number of people on the boards of directors of 
23 companies.

What is the median number of people on the boards of directors of these 
23 companies?

MDA60061

BOARDS OF DIRECTORS

Number of
People

3

4

5

6

7

10

3

2

3

5

Number of
Companies

22

Use the Response Grids in the Answer Sheet to complete Numbers 22 and 23.

MD517631_PR09Alg  7/13/09  1:03 PM  Page 21



Page 22

Session 2

Algebra/Data Analysis Public Release 2009

Copyright © 2009 by Maryland State Department of Education

Look at the function that is graphed below.

Which of these describes the range of this function?

F

G

H all real numbers

J all whole numbers

MDA00587

0 5≤ ≤y

y ≥ 0

5

5-5 0

y

x

24
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The growing season of a major city is defined as the average number of days
between the last frost in the spring and the first frost of the fall. Study the table
below showing the average growing seasons of thirty major U.S. cities.

If the circled number 279 is changed to 179, how would the mode of this data
change?

A mode would not change

B mode would decrease from 213 to 210

C mode would decrease from 196 to 193

D there would be two modes: 156 and 179

MDA00516

332

321

318

302

279

271

262

252

248

244

220

217

210

201

198

193

192

189

182

181

180

179

169

166

165

156

156

145

134

125

AVERAGE GROWING SEASON
(IN DAYS)

25
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Eric and Pam are each saving money to buy a car. Eric has $750 saved and will save
an additional $30 a week. Pam has $1,200 saved and will save an additional $20 a
week. How many weeks will it take Eric and Pam to save the same amount of
money?

F 39 weeks

G 45 weeks

H 50 weeks

J 55 weeks

MDA00719

26
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A salesperson earns 25% of her total sales in addition to a base pay. The graph
below represents her total pay for a given day.

How much does she earn if she does not make any sales on a given day?

A $0

B $25

C $75

D $175

MDA00462

Total Sales (in dollars)

To
ta

l P
ay

 (i
n

 d
ol

la
rs

)

250

200

150

100

50

0

TOTAL DAILY PAY
OF A SALESPERSON

50 100 150 200 250 300 350

y

x

27
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The test scores for the nine students in Mrs. Miller’s history class are shown below.

68     69     70     71     71     72     72     72     100

Which of the following statements is true about the test scores?

A The mean misrepresents these test scores because 100 is an extreme value.

B The median misrepresents these test scores because 100 is an extreme value.

C The median represents these test scores because it is the value that occurs the
most.

D The mean represents these test scores because it is the middle value of these test
scores.

MDA40022

29

Look at the pattern below.

3, 10, 17, 24, 31, . . .

If the pattern continues, what will be the tenth term?

F 38

G 62

H 66

J 73

MDA00930

28
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A company spends dollars for materials to make calculators. The cost of
labor to make these calculators is dollars. Which expression represents
the difference between the cost of labor and the cost of materials?

F

G

H

J

MDA01088

3 2 3 500 2 3 000 1 500. , , ; ,x x x+( )÷ +( ) ≠−

3 2 3 500 2 3 000. , ,x x+( )× +( )

3 2 3 500 2 3 000. , ,x x+( )− +( )

3 2 3 500 2 3 000. , ,x x+( )+ +( )

3 2 3 500. ,x +
2 3 000x + ,32

Look at the pattern shown below.

If this pattern continues, what is the sixth term?

MDA30084

2 6 18 54, , , , …

30

Use the Response Grids in the Answer Sheet to complete Numbers 30 and 31.

Internet Company A charges a $25 fee plus an additional $0.35 per hour. Internet
Company B charges a $10 fee plus an additional $0.50 per hour. For what number of
hours are the charges for both companies the same?

MDM10018

31
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The table below shows a relationship between x and y.

Which equation represents this relationship?

F

G

H

J

MDA20179

y x= +2

y x= −1

y x= 3

y x= 2

x y
–1

0

1

2

1

0

1

4

34

Javier wants to collect data about the number of hours students in his school
exercise each week. Based on the principles of simple random sampling, which of
these is the best method for Javier to collect his data?

A Randomly select 20 students from both the girls’ and boys’ soccer teams.

B Randomly select 10 freshmen, 10 sophomores, 10 juniors, and 10 seniors.

C Choose any 3 buses, and randomly select a total of 40 students from those buses.

D Number all students in the school, and randomly select the numbers of 
40 students.

MDM10121

33
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The tenth-grade class is planning a homecoming dance. They want to hire a band.

Band A: The band charges $500 to play for the night.
Band B: The band charges $275 and $1.50 for each ticket sold.

Let n represent the number of tickets sold and c represent the total cost of hiring the
band. Which system of equations models this situation?

A

B

C

D

MDA00796

c

c n

=
= +

500
1 5 275.

c n

c n

=
= +

500
275 1 5.

c

c n

=
= +

500
275

c n

c n

= +
= +

500 500
1 5 275.

35
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The table below shows the cost of health care, in millions of dollars, from 
1996 to 2001.

The equation of a line of best fit for this data is where x represents
the number of years since 1996 and y represents the cost of health care, in millions
of dollars. Which statement best describes the meaning of the slope of this
equation?

F The cost of health care increased by $30 per year since 1996.

G The cost of health care increased by $474 per year since 1996.

H The cost of health care increased by $30,000,000 per year since 1996.

J The cost of health care increased by $474,000,000 per year since 1996.

MDA60122

y x= +30 474,

COST OF HEALTH CARE

Year
Cost

(in millions)

1996

1997

1998

1999

2000

2001

$482

$504

$522

$560

$591

$630

36
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The owner of a store wants to decide when to close the store after 4 P.M. The 
table below shows the median profit of the store for five time intervals during a 
six-month period.

Based on the data in the table, at which of these times should the owner close the
store to maximize profit?

A 5:00 P.M.

B 6:00 P.M.

C 7:00 P.M.

D 9:00 P.M.

MDA50012

MEDIAN PROFIT

Time
Intervals

Median
Profit

$2,000

4 P.M. – 5 P.M.

$5,000

5 P.M. – 6 P.M.

$1,000

8 P.M. – 9 P.M.7 P.M. – 8 P.M.

$4,000-

6 P.M. – 7 P.M.

$2,500-
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Minh used the graph below to show that the average cost of a school lunch is
increasing at a rapid rate.

Which of these best describes why this is a misuse of statistics?

F The cost of a school lunch is actually decreasing.

G A line of best fit should be used instead of a line graph.

H The graph should not include the years where the cost stayed the same.

J The years should be placed on the horizontal axis to show how the average cost
of a school lunch changes over time.

MDA01204

2003

2002

2001

2000

1999

1.75 2.00 2.25 2.50

Cost (in dollars)

AVERAGE COST OF
A SCHOOL LUNCH

Ye
ar

y

x
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Each student pays a one-time fee of $25 to be in the chorus. Each student also pays
an additional $5 each month for travel expenses. In how many months will a
student spend $100 to be in the chorus?

MDA01047

40

A fish tank at a pet store has 3 red fish, 6 blue fish, 7 yellow fish, and 4 orange fish.
If one fish is chosen at random from the tank, what is the probability that the fish
will be blue or yellow?

MDA20232

39

Use the Response Grids in the Answer Sheet to complete Numbers 39 and 40.
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A school wants to conduct a survey of its 1200 students to decide on a school song.
Based on the principles of simple random sampling, which of these is the best
method for the school to use to conduct its survey?

A Assign a different number to each student who has been at the school for at least
one year and select 30 students using a random number generator.

B Assign a different number to each student whose age is 16 years or older, and
select 30 students using a random number generator.

C Assign a different number to each student, and select 15 males and 15 females
using a random number generator.

D Assign a different number to each student, and select 30 students using a
random number generator.

MDM10006

41
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A teacher collects data to show the relationship between the number of student
absences (x) and the grade a student earns (y). Using the data, the teacher
determines the equation for the line of best fit, as shown below.

The teacher then uses the equation to predict the letter grade that a student earns.
This relationship is shown in the table below.

What is the letter grade for a student that has 4 absences?

F A

G B

H C

J D

MDA01182

Grade
Earned

Letter
Grade

STUDENT GRADE

3.5–4.0

2.5–3.4

1.5–2.4

0.5–1.4

0.0–0.4

A

B

C

D

F

y x= +−0 25 4.
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Students take a math exam before entering a certain college. The graph below
shows the relationship between students’ scores on the exam and their math levels.

Kalia earns a score of 80 on the exam. What is her math level?

A Level 2

B Level 3

C Level 4

D Level 5

MDA01209

5

4

3

2

1

0

y

x

MATH LEVELS

Score

L
ev

el

20 40 60 80 100
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A television station will conduct a survey to determine the most popular television
show in its viewing area. Which of these methods provides the most representative
sample?

F Survey 50 randomly selected residents in its viewing area.

G Survey 50 randomly selected people who leave a video rental store.

H Survey 50 randomly selected people who enter the television station.

J Survey 50 randomly selected residents from the local telephone book.

MDA01142

44
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In a recipe for spice cake, the ratio of flour to milk is 3 to 1. Which of these 
tables shows the correct amount of flour and milk needed to make more than one
spice cake?

MDA00975

45

SPICE CAKE
INGREDIENTS

Flour

2

5

8

10

6

15

24

30

Milk

A SPICE CAKE
INGREDIENTS

Flour

5

7

9

11

8

10

12

14

Milk

C

SPICE CAKE
INGREDIENTS

Flour

6

15

24

30

2

5

8

10

Milk

B SPICE CAKE
INGREDIENTS

Flour

15

30

40

55

12

27

34

52

Milk

D
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There are coconut, caramel, and fudge candy in a box. Kevin uses a random number
generator to simulate choosing one piece of candy. The table below shows the
assignment of digits to the types of candy.

Kevin ran the simulation 20 times. The results are shown below:

5  1  0  4  4     3  6  2  9  8     7  4  5  6  8     1  6  3  6  5

Based on the results of the simulation, what is the probability that a randomly
selected piece of candy is a coconut candy?

F

G

H

J

MDM10035

14
20

10
20

8
20

6
20

Digit Type of Candy

CANDY SIMULATION

0, 1, 2, 3 Coconut

4, 5, 6 Caramel

7, 8, 9 Fudge

46
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The line is graphed below.

What is the value of x when y is 

A

B 1

C 4

D 11

MDA00465

−1

−3?

0 1 2 3 4 5 6-6 -5 -4 -3 -2 -1

6

5

4

3

2

1

-1
-2
-3
-4
-5
-6

y

x

y x= +−2 547
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A school has 750 students. A randomly selected sample of 100 students was asked to
name their favorite class. The results are shown in the table below.

Based on the survey results, what is the total number of students at the school who
will choose science as their favorite class?

F 12

G 16

H 75

J 90

MDA00696

SURVEY RESULTS

Favorite Class Number of Students

15

17

12

10

13

12

15

 6

English

Math

Science

Social Studies

Technical Education

Music/Art

Physical Education

Foreign Language
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Sally bought a copy machine. As a machine’s age increases its value, in dollars,
decreases. This is called depreciation. The equation used to calculate the
depreciation for this copy machine is shown below, where y is the depreciated
value, in dollars, of the machine after x years.

What is the depreciated value of the copy machine after 5 years?

A $1,399

B $2,500

C $4,500

D $7,500

MDA00411

y x= +−500 7000

49
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The test scores of 8 students are listed below.

Which students’ scores would fall above the third quartile?

F Rhonda and Abe

G Melanie and Nate

H Steve and Daniel

J Abe and Steve

MDA00150

STUDENT TEST SCORES

Student Score

Abe

Rhonda

Elvin

Melanie

Jackie

Nate

Daniel

Steve

71

65

76

84

60

84

82

73

50
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In a mathematics class, the formula below is used to convert the number of points
scored on a test from a raw score (R) to an adjusted score (A).

What is the adjusted score if the raw score is 64?

A 73

B 76

C 93

D 96

MDA00425

A R= +7
8

20

51
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The cafeteria manager is going to start selling cookies at lunch. She surveyed 
300 randomly selected students on their cookie preferences. The survey results are
shown in the table below.

She needs cookies for 1,640 students. Based on the survey results, if each student
buys one cookie, what is the total number of vanilla creme cookies she should buy?
Round the answer to the nearest whole number.

F 12

G 67

H 366

J 734

MDA00203

Type of Cookie Number of Students

Chocolate chip

Oatmeal

Vanilla creme

Peanut butter

125

23

67

85

COOKIE PREFERENCE SURVEY RESULTS

52
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